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Abstract 
 
Grapes are one of the most widely consumed fruits all over the world 
and have considerable importance for their medicinal and nutritive 
value for thousand of years. Grapes are rich in polyphenols and 60-
70 % of grapes polyphenols exist in grape seeds. The seeds contain 
lipid, proteins, carbohydrates and 5-8 % polyphenolic compounds. 
The phenolic compounds present in grape seeds are flavonoids 
including gallic acid, flavan-3-ol monomers and their oligomeric and 
polymeric derivatives (procyanidins). The most abundant flavan-3-ol 
monomers isolated from grape seeds are Catechin, epicatechin, 
epicatechin-3-O-gallate, and epigallocatechin-3-O-gallate. Three 
novel flavan oxidative derivatives named viniferones A, B and C 
have also been isolated from grape seeds.  The grape seeds are 
chiefly known for their significant antioxidant properties. Scientific 
studies have claimed that the antioxidant potential of grape seeds 
proanthocyanidins is 20 times greater than vitamin E and 50 times 
greater than vitamin C. Grape seeds polyphenolic 
(Proanthocyanidin) extract have been marketed in France for 
decades as treatment for venous and capillary disorders (e.g., 
retinopathies, venous insufficiency, and vascular fragility. Recent 
studies have shown that procyanidins in grape seeds possess anti-
inflammatory, anti-arthritic, anti-allergic effects and prevent heart 
diseases and skin aging. The high purity grape seed extract should 
contain polyphenols NLT 95% and monomers NLT 10%; and the 
grape seed extract with ordinary quality should have a procyanidolic 
value NLT 95%, and monomer NLT 6%.  
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Introduction 
The use of herbs is a time honored approach to 
treat a range of health problems and potentiate 
immunity of the body. As a result the 
neutraceutical  industry  is  one  of  the upcoming  
 
 
businesses in the modern world. Grapes, Vitis 
vinifera L, (Family: Vitaceae) are one of the most 
widely consumed fruits all over the world and 
have considerable importance for their medicinal 
and nutritive value for thousand of years. 
Traditionally, grapes were used to treat throat doi:10.5138/ijpm.2010.0975.0185.02028 
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infection and dried grapes (raisins) to treat 
constipation, skin, kidney, and liver diseases  [1]. 
Grapes are rich in polyphenols and 60-70 % of 
grape polyphenols exist in grape seeds. These 
grapes seeds are waste products of the winery and 
grape juice industry. Grape seed polyphenols are 
chiefly flavan-3-ol derivatives which occur as 
their monomeric and polymeric forms. The 
monomers of flavan-3-ol derivatives are catechin, 
epicatechin, epicatechin-3-gallate, 
epigallocatechin, epigallocatechin-3-gallate, 
whereas the polymers of flavan-3-ol derivatives 
occurs mainly as dimers and trimers, collectively 
known as procyanidins [2]. The polyphenols of 
grape seeds exhibit a strong antioxidant activity. 
Scientific studies have claimed that the 
antioxidant potential of grape seeds 
proanthocyanidins is 20 times greater than 
vitamin E and 50 times greater than vitamin C 
[3]. Polyphenolic 5'-nucleotidase inhibitors 
designated as NPF-88BU-lA and NPF-88BU-lB, 
respectively, have been isolated from the seeds 
and skin of the wine grape [4]. A study in rats 
suggests that oral administration of 50 to 100 
mg/kg grape seed proanthocyanidins for 72 hours 
may protect pancreatic tissue in experimental 
diabetes mellitus [5]. Recent studies have shown 
that procyanidins in grape seeds possess anti-
inflammatory, anti-arthritic, anti-allergic effects, 
prevent heart diseases and skin aging [6] and 
improvement in vision performance [7]. Crushed 
grape seeds are the source of grape seed oil. 
Grape seed oil contains nutritionally useful 
essential fatty acids and tocopherols (vitamin E) 
[8]. GSE (Proanthocyanidin) extract have been 
marketed in France for decades as treatment for 
venous and capillary disorders (e.g., 
retinopathies, venous insufficiency, and vascular 
fragility) [9]. 
Grape is a deciduous climber with long bifid 
tendrils. Leaves are 7.5-15 cm long, more or less 
deeply 3-5 lobed, margin irregularly, and 
coarsely toothed. Flowers are green. Berries are 
variable in size and colour from red to bluish 
black and black. Seeds are pear shaped with a 
discoid tubercle on the back from which a low 
ridge runs over the top and down the ventral face. 
The fruit is native of West Asia and cultivated in 
many parts of India especially in North-West 
Asia [10]. Internationally, two major varieties of 
grapes, known for wine making, are the red wine 
variety Cabernet, Sauvignon and the white wine 
variety Chardonnay. Merlot, Pinot Noir and 
Shiraz/Syrah are red and Sauvignon Blanc, 
Riesling, Muscat, Gewurztraminer and Semillon 
are white, known cultivated varieties of grapes.  
 
Chemistry of grapes seeds 
The chemistry of grapes is very complex. Fruits 
and leaves of grape vines are a source of variety 
of flavonoids e.g., (+)catechin, (-)epicatechin, 
(+/-)gallocatechin, (-)epicatechin-3-O-gallate, 
rutin, and luteolin [11]. Grape skin contains 
polyphenolic defence compound, resveratrol, has 
attracted attention for its anticancer, antiplatelet 
and lipid lowering properties [12,13]. 
Standardized grape seed extract contains 92-95% 
oligomeric Proanthocyanidin [14]. The seeds 
contain lipid, proteins, carbohydrates [15], and 5-
8 % polyphenolic compounds [16]. The slimy 
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film, that surrounds the seeds are rich in 
polyphenolic compounds called as procyanidins. 
Procyanidins are a class of proanthocyanidins 
(condensed tannins) consisting of oligomers of 
catechins and epicatechin units. These 
procyanidins are characteristics of the grape 
seeds where as other proanthocyanidins are 
present in other part of the fruit [17]. The most 
abundant phenolic compounds are catechins and 
their polymers (procyanidins) [17, 18]. Three 
novel flavan oxidative derivatives named 
viniferones A, B and C having structures 1, 2 and 
3, respectively, were isolated from grape seeds 
(Fig 1) [19].  Main grapes seeds constituents are 
[20]: 
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Fig 1 Chemical structures of some phenolic 
compounds present in grape seeds 
 
• Monomers - (+)catechin, (-)epicatechin, 
and (+/-)gallocatechins.  
• Dimeric procyanidins - collectively 
categorized under B series (B1, B2, B3, 
B4, B5) 
• Trimeric procyanidins - categorized under 
C series (C1, C2) 
In a study on the distribution of various phenolic 
compouds in grape seeds of different varieties, it 
was found that majority of both monomeric and 
polymeric flavan-3-ols (2 to 5 times more than 
the endosperm) occur in outer seed coat [21]. 
Different cultivated varieties of grapes were 
compared for different phenolic constituents by 
Kovac et al., [22] and found that the total content 
of catechins and procyanidins varied from 414 to 
2,593 mg/kg of grapes. Among all the cultivars, 
Pinot Gris and Pinot Noir (belonging to Vitis 
vinifera) had the highest content of catechin and 
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procyanidins in seeds and entire clusters. Similar 
results were obtained for table grapes by Revilla 
et al, [23] However; the total phenolic content of 
table grapes is significantly lower than that of 
winemaking grapes. The compositional variation 
of catechins (catechin and epicatechin) and 
procyanidins (B1, B2, B3, B4, B1-3-O-g, B2-3-
O-g, C1, C2) in grape seeds of different cultivars 
was studied by Fuleki, et al, [24] and observed 
the phenolic composition of grape seeds from the 
vinifera, hybrid, and labrusca type of red and 
white grape cultivars grown in the Niagara region 
of Ontario, Canada (Table 1). 
Considering the fact that there is no national or 
industrial technical specification established for 
the extract product. Two sets of quality 
specifications were established for the grape seed 
extract. Specifications are: the high purity grape 
seed extract should contain polyphenol NLT 
95%, monomer NLT 10%; and the grape seed 
extract with ordinary quality should have a 
procyanidolic value NLT 95%, and monomer 
NLT 6% [25]. 
 
Medicinal importance of grapes seeds 
Antioxidant activity: Extensive research 
suggests that GSE is beneficial in many areas of 
health problems due to its antioxidant effect to 
bind with collagen and promote youthful skin, 
elasticity, and flexibility. Scientific studies have 
shown that antioxidant power of GSE is 20 times 
greater than vitamin E and 50 times greater than 
vitamin C [3, 26]. Procyanidins from grape seeds 
scavange the superoxide radicals. GSPE also trap 
hydroxyl radicals and prevent both iron-promoted 
and ultrasound-induced lipid peroxide in vitro 
[27]. Other studies also show that 
proanthocyanidins protect the body from sun 
damage, improve vision, and improve blood 
circulation. In a study, oral administration of 
grape seed polyphenols, significantly improved 
vision performance in humans [7]. 
In a dose dependent in vitro/vivo study of a novel 
1H636 grape seed proanthocyanidin extract 
(GSPE), the free radical scavenging ability of 
GSPE was compared with vitamin C, E and beta-
carotene. The results showed that GSPE provides 
significantly greater protection against free 
radicals and free radicals-induced lipid 
peroxidation and DNA damage than vitamin C, E 
and beta-carotene. Another study concluded that 
grape seed proanthocyanidin extract may offer a 
cytoprotective role in acetaminophen-induced 
hepatic DNA damage and apoptotic and necrotic 
cell death of liver cells [28]. Topical application 
of GSPE enhances sun protection factor and 
ameliorates chronic pancreatitis in human 
volunteers [29]. In a study, Grape seed 
procyanidins demonstrated the inhibition of 
several enzymes like collagenase, and elastase, 
involved in the degradation of structural 
components of extra vascular matrix. The activity 
Table1. Phenoilc content in seeds of different varieties of grapes (mg/10gm) 
Cultivar 
Vinifera 
    
Colour         Monomer            Dimer          Dimer gallates      Trimer  
Cabernet  Red 232 169 43 26 
Merlot  Red 143 97 37 23 
Pinot noir Red 437 235 41 84 
Sauviguon Red 228 375 108 67 
Chardonnoy  White 141 126 17 9 
 
Reisling  White 49 54 4 7 
Labusca  White 44 16 Tr Tr 
Concord  Red 125 98 13 10 
Hybrid 
Vincent  Red 439 238 54 28 
*Monomers include catechin, epicatechin, and expressed as catechin equivalents. Dimers and trimers 
as B2 equivalents and dimer gallates as B2-3’-O gallate-equivalents. Tr: trace. 
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may be due to trapping of oxygen species by the 
Proanthocyanidin [30]. 
 
Cardiovascular effects: Oral administration of 
GSP at dosages of 50, 100, and 150 mg/kg 6 days 
a week for 5 weeks prior to isoproterenol-induced 
myocardial infarction exhibits cardioprotective 
effects [31]. Morphology of cardiac muscles was 
relatively well preserved in all proanthocyanidin 
groups with no evidence of focal necrosis, 
compared with the isoproterenol-induced heart. 
[31] Grape seed extract may be used as an 
adjunctive treatment in patients with mild 
hypertension. The effect was confirmed in a 
double-blind, placebo-controlled study in 24 
patients with metabolic syndrome receiving 150 
and 300 mg/day of grape seed extract for 4 
weeks. The results showed a decrease in systolic 
and diastolic pressure [32]. 
Grape seed proanthocyanidin administered orally 
in two 200 mg/kg doses and intravenously (20 
mg/kg) to mice exhibited antithrombotic effects 
on laser-induced thrombus formation in the 
carotid artery [33] 
 
Hepatoprotective effects: Orally administered 
GSE at a dose 50mg/kg/ day for 28 days  
protected  the liver from oxidative damage 
following bile duct ligation in rats, possibly, 
involving the inhibition of neutrophil infiltration 
and lipid peroxidation. The results showed a 
significant decrease in elevated AST, ALT, LDH, 
plasma TNF- α, in the GSE treated group [34]. 
The defatted milled grape seed (DMGS) provides 
protection against toxicity induced by adriamycin 
(ADR) in isolated rat hepatocytes. In the study 
the levels of ATP and glutathione levels were 
restored to control value in the presence of 
DMGS extract. The experimental results suggest 
that DMGS which is generally a wine by product 
may be used to decrease oxidative stress [35]. 
 
Neuroprotective activity: In a study on 
antiaging effects of GSE on aged rats, 
supplementation of grape seed extract (100mg/kg 
b.wt) for 30 days revealed that grape seed extract 
has inhibitory effect on the accumulation of age-
related oxidative DNA damage in spinal cord and 
in various brain regions such as cerebral cortex, 
striatum and hippocampus [36]. 
 
Nootropic and Adaptogenic (Antistress 
activity): The anti stress activity of grape seed 
extract was evaluated also in normal and stress 
induced rats by Sreemantula. This study provides 
scientific support for the anti stress (adaptogenic), 
antioxidant and nootropic activities of grape seed 
extract and confirms the traditional claims for the 
usage of grape fruits and seeds in stress induced 
disorders [37]. In a study by Kim, et al, using 
Proteomics technology, GSE demonstrated the 
neuroprotective activity by affecting specific 
proteins in particular ways [38]. 
 
Obesity and weight control: Grape seed extract 
has been shown to stimulate lipolysis in vitro and 
reduce food intake in rats. In an experimental 
study by Vogels, et al, Grape seed reduced 24 h 
EI, with on average 4% in subjects who had an 
energy requirement > or = 7.5 MJ/day, without 
further effects on satiety, mood or tolerance. 
These findings suggest that grape seed could be 
effective in reducing 24 h EI in normal to 
overweight dietary unrestrained subjects, and 
could, therefore, play a significant role in body-
weight management [39]. In an in vitro study by 
Moreno, GSE showed the inhibitory effects on fat 
metabolizing enzymes - pancreatic lipase and 
lipoprotein lipase activities and on lipolysis of 
3T3-L1 adipocytes. This inhibitor activity 
suggests that GSE might be useful as a treatment 
to limit dietary fat absorption and the 
accumulation of fat in adipose tissue [40]. 
 
Renal protection: Liu,et al, showed that GSPE 
has some protective effects on kidney of diabetic 
rats by increasing the renal antioxidative ability, 
and the activity of NOS in kidney and serum [41]. 
GSPE has insulinomimetic properties and 
activates glycogen and lipid synthesis [42]. 
 
Chemopreventive activity: Bagchi, et al, studied 
the cytotoxic activity of GSPE towards human 
breast, lung and gastric adenocarcinoma cells 
while enhancing the growth and viability of 
normal cells and protective ability against 
tobacco-induced apoptotic cell death in human 
181 
 
Arora et al. International Journal of Phytomedicine 2 (2010) 177-185 
 
oral keratinocytes and cancer chemotherapeutics 
drug induced cytotoxicity in human liver cells. 
The study exhibited a series of mechanistic 
information including free radical scavenging 
ability, cytochrome P450 2E1 inhibitory activity, 
anti-necrotic, and anti-carcinogenic activities, 
modulatory effects on antioxidative and apoptotic 
regulatory genes such as Bcl2, c-myc and p53, 
which may be responsible for the novel 
chemoprotective properties exhibited by GSPE 
[43]. Studies have shown that polyphenolic 
substances from the seeds and skin of the wine 
grapes (“Koshu”) can strongly inhibit 5'-
nucleotidase activities from snake venom and rat 
liver membrane; have therapeutic activity in 
Ehrlich ascites carcinoma; have inhibitory action 
against the growth of Streptococcus mutans, a 
carcinogenic bacteria; and inhibit glucan 
formation from sucrose [44]. 
An increase in blood pressure in hypertensive 
patients taking 500 mg of grape seed polyphenols 
twice daily in combination with vitamin C 250 
mg twice daily versus placebo or either 
supplement alone was demonstrated in a 
randomized double-blind, placebo-controlled trial 
[45].Toxicological studies on long term (90 days) 
oral administration of GSPE to rats established no 
adverse effects for 1.4 g/kg Bwt./day for males 
and 1.5 g/kg Bwt./day for females [46]. 
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